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SUMMARY
The magnetic fields produced by various types of belts
of trapped particles are presented in both tabular and
graphical forms.
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In this note we shall present in graphical form the magnetic fields produced by various types of
belts of trapped particles. The chosen values of the parameters determining the field cover a wide
range. It is hoped that, by interpolating the diagrams shown, the distortion of the earth's field can be
approximately estimated for actually observed belts without a large amount of computation. Refer-
ences 1-5 discuss the method of computation.
Herein we shall state briefly the formulas used. The number density distribution along an equa-
torial radius r: N : fl(r) is given by:
2 2
N = NO e-at z
2 2
N = No e-12 z
(z < 0 for the inner part of the belt);
(z > 0 for the outer part of the belt),
where z : (r - ro)/a , a is the radius of the earth, and r o denotes the distance at which N attains its
maximum value No . Thus we may write
N = fl(ro, z, gl' g2) "
The pitch-angle distribution, P = f2 (0, a), is
P = A(a} sin a÷l 0 '
where 0 denotes the pitch angle, a is a constant, and A(a) is a normalization factor.
In the energy spectrum N = f3 (E), we shall consider only particles with a particular energy E (or
speed v). The functions fl, f2, and f3 determine the electric current intensity at anypoint in a dipole
field. The ring current field AF is then calculated by a method shown in Reference 2.
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Figure ](o)--Ring current field _f for several
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Z = (r-ro)/a
Figure ](b)--Normalized electron density distribution.
The ring current field 5F is given by:
5F : f(r, r o, _,, g_, a, N O, E) . (1)
In the first approximation, 5t r is proportional to
both NO and E. Therefore, Equation 1 may be
r ew ritten
where
_F = _xfNOE , (2)
At : f'(,, r0, g,, =)- (3)
We will show Af, as a function of equatorial
radial distance r, for various sets of ro, gl' us'
and =. The vector AF is perpendicular to the
equatorial plane and its value of 5F is given in
gammas, if the units of N O and E are chosen as
cm-3 and kev, respectively.
In Figure l(a) Af is shown for different
values of r o (Appendix A). The other param-
eters g l, g2, and a are chosen in such a way
that they are suitable for the quiet-time proton
belt (Reference 3):
gl = 2.990 (N/N o : 1/10 at z = - 0.51),
g2 = 0.419 (N/N o : 1/10 at z : + 3.62),
a = 2.0 .
The graph of N/N o is given in Figure l(b).
Figure 2(a) presents 5f for different values
of g2, namely:
g2 = 2.146 (N/N o : 1/100 at z = + 1) ,
• ( -- 1/lO at, : +1)g2 = 1 517 N/N o
g2
g2
: 0.759 (N/N o : 1/10 at z : + 2) ,
: 0.379 (N:N o : 1/10 at z : + 4) •
The graph of N/N o for these four cases is
shown in Figure 2(b). The other parameters are
chosen as follows:
r o = 3.2a
gl : 2. 146 (N/N o : 1/100 at z = - 1)
a : 2.0
In Figure 3(a) Af is given for different
values of a ; the graph of P/A for various values
of _ is given in Figure 3(b). The other param-
eters are chosen as follows:
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Figure 2(a)--Ring current field Af for several values of
outer slope. The values of g2 for curves A, B, C, and D
are 2.146, 1.517, 0.759 and 0.379 respectively.




: 2.628 (N/N 0 -- 1/1000 at z : - 1) ,
: 0 379 (N/N 0 -- 1/10 at z : + 4) •
The tabulated data from which Figures 1 (a),
2(a), and 3(a) are plotted are presented in Ap-
pendix A.
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Figure 2(b)--The normalized electron densitydistribution.
The curves A, B, C, and D are defined in Figure 4a.
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The Ring Current Field Af
as a Function of r, g2' and a
Table A1
The Value of AF as a Function of r o.
Ring current field (gamma)
r
(earth






























































































































































































































































































































































































































































































































































































































































































































































































































































The Values of Af as a Function of cL.
Ring current field (gamma)
r
(earth radii)
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